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2--f^)vm. 3 -Z/tu-J^ji- 3 -s<y?-)im. 2 v<y?-)i- 2 - 
yun'jim. 2 -i/V u^<y^;i- 2 -zf^jvm. 3-i/^u^y^-)V-3-K 

y*)Vm. 2 -i/W\3ri/)V- 2-?U¥)im. 2-y>7U'\3ri/)\,-2--zr 

3 w\*c*/jb- 3 -Ky^-jim. 2- ( i -T#-?ym) -2 
-7°u tr;i/g, 2 - ( 1 -ytf*?y?-}]s) -2-^;bS, 3- ( 1 -y#~?y 
- 3 -s<y?-;im> 2- ( 2 - 2 -yn tf;i/g, 2- ( 
2-T^^>^;i/) -2-^;i/«, 3- (2 -y#*v>^;i/) -3-^>^;i/ 
2- (hfi/^n [3. 3. 1] y i-y- 9 --f ;i0 2- 
(bfi/^n [3. 3. 1] j ±y- 9 --r;i/) -2-^>;i^ 3- (tf5/?a 
[3. 3. 1] j i-y- 9 --r;i/) -3-/0^;bS, 2- ( 2 - y jitfA— ;u 
) - 2 -y°u hr;i/3k 2- (2 - y -2-y^-;vm. 3- (2-y 

-3-^:>^;vS, 2- ( 9 -sf-^f+r- 2 - 7 -2- 

y°U\£)im. 2- (9 -^^ri^- 2 - JJltfjl-Jl) -2 -7^ Jim. 3- (9 

-3f3f-fr- 2 - j ;b*R;i/— - 3 -^y^jvm. 2 -y^.—jv- 2 -y°u tf;i> 

2 - 7ai—)l- 2 -Zf 3 -7 ol—JI- 3 -s<y?-Jim. 1, 1-5? 
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2- ^;bS, 3 - (h'Ji/^n [5. 2. i. o 2 ' 6 ] -r#> - 3 ->f ;u) - 

3- ^>^;ua. 2 - (hus/^o [5. 2. i. o 2,6 ] t-*^j>-4 ->r;i/) 
-2-yntr;i/^ 2 - (hus/*n [5. 2. 1. o 2,6 ] 4 -jji 

) -2-y^;i/S, 3 - (hUS/*n [5. 2. 1. O 2 ' 6 ] ^^>-4--f;b 
) - 3 -Ky^;vm. 2- (hut/^n [5. 2. 1. O 2 ' 6 ] T*y-8-4 
;b) 2- (hus/^n [5. 2. 1. o 2,6 ] t-*^j>-8- 

>r;i/) -2-y^;i/S, 3 - (hus/^n [5. 2. 1. o 2 ' 6 ] ^^y- 8 - 
-f;i/) -3-/<>^;i/«, 2- (fh7i/^n [4. 4. 0. 1 2 ' 5 . 1 7 ' 10 ] 
Frfty- 3 ->f 2 - (-r h^>*n [4. 4. 0. 1 

2 ' 5 . 1 7 ' 10 ] Kt=*>- 3 ->f;iO -2-y^;i/S, 3 - (^b^i^n [4 
. 4. 0. 1 2 ' 5 . 1 7 ' 10 ] F'rJjy- 3 — f;v) -3-^>^;i/S, 1-** 
;i/S/^nyntf;i/S, 1 -rc^bS/^ a >^n t:°;i^ 1 ->^n fcT;w>? □ tf 
i->fy^n^i/^D^n^i/S, l-^fii/i/^n^nifjH, 1- 
(s-y^;i/) y?u7°u¥)im> 1- (t-y^;i/) s/^n^ntr^/S, 1 - 

□ ^n^;H, 1 -KyV)\/i/>7U'7*u\Z)]sm. 1- ( 1 — i/9u7 
u^jim. 1- (2-f-7^;i/) y?n7u¥;im> l-^f^i/^n^ffl/i 
, 1 -x^;b^/^ n^;i/S> 1 - t?;w>^ a i--fy^ot> 
y^u7^)^m. 1 -7mz/9 uzf^jim. 1- (.s-7*Jb) >>^n^;i/ 
^ 1- (t-^;b) s/*n:7^;i/3S, 1 -^y^;ii/ v n 1-^ 
^ri/;i/i/^ n^5=-;i/^ 1 -^^i/S/^n 1 u7f- 

1- (i-^-7^;i/) $/^n^;i/S, 1- (2-t7f^) S/^n:/^ 
1 D^>^;i/», 1 -^;vy ^ u^<y^;vm. i-7u\£ 
jvy^u^y^-jim, 1 -4vy°u¥)iy?us<y?-}\sm. 1 -7^)\si/>7 u<< 
ymm. 1- (s-^/i/) i/7D^>f;H, 1- (t-^;i/) S/^a^ 
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2 -i/^n^>^-;i/»> i-jv-fuyZfr-z-t/Vuiyr—frm. i 
-^f;i/-2-i/^n^>f-;vS> i- (s-y^;b) -2-^^n^>^— 

1- (t-^;i/) - 2 - i/^n^>f-ii/^ l 2 
n^>-rx;i/S, i 2 - i/^n^>f-iH< l-7i-;i/-2- 
j/^n^>f-;H, i -^yVfr- 2 -s/* n^>^x;i/S, l- d— *"7 

- 2 - ^^n/\>f-M> i- (2— *-:7*-/i/) - 2 -i/^ a^>^- 

W\*ri/)\y£, 1 -A VV°U W\*ri/Jl£. 1 -ttA/i/P U^ 

1- (s—?m) */*u<\*ri/)\sm. l- (t-^;i/) i/^n^ 
l n^\^ri/;i/S, l -/\3f # n's^s/^li, i 

-7x^;v>>^ n/\dpi/;i/S, i -*<y*JJbS/9 u^i/jvm. i-(i-i~y 
m) z/ ? s/jvm. i- (2-^-7^;i/) S/^n^ i-*^;i/ 

- 2 -^a^-fe— i -x^;i/- 2 -i/^D^^r-fe— ;i/g> l-^ntf 

2 n^-fe — i--fy^nt°^-2-i/7n^^t-;i/S, i 

2 - sy^ n^^r-fe— l - (s-zff-ji) - 2 -S/^n^^-fe — 

1 - (t -ttju) - 2 -s/^a^-fe-;^ i -tyf-fr- 2 - s/* 
n^^-fe— l -^^r - 2 - aA^t^jH> 1-7x3-2- 

n^x^-fe— l -'OSJ/i/- 2 -s/^n^-fe— /i/3S, l-d--*-? 
-2-i/7nA^rt-;i/i, l- - 2 -i/^n^^-fe— 

9 -*?-;i/tfS/?n [3. 3. l] 7 9 -4 9-x^;nf*/ 
vu [3. 3. i] j -ry- 9 ->r;i/S, 2-6x0-^^-2-;^*^- 

2 - e x o -x^;i/- 2 - J jvtf)i— )vm> 2-exo-^n t:°;i/- 2 - 
y 2 - e x o - 4 V y°U tf;i/- 2 - 7 2-exo 

-^f 2 - ; ;HS, 2-exo - (s-7^;i/) -2-;;i/^;i/— 

2- exo - (t-7*f ^) - 2 - / 2-exo-^s>^ 
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h'Ji/^n [5. 2. l. O 2 ' 6 ] "rJjy- 8 ->r;i/3£, 8-exo-yoW 
hV^n [5. 2. i. o 2 ' 6 ] rljy- 8 -^r;i/^ 8-exo-^yya 
tf/ibVS/tm [5. 2. 1. 0 2 ' 6 ] 7-fyy- 8 ->f 8-exo-^> 

JVbVisVU [5. 2. 1. 0 2 ' 6 ] y - 8 - >f 8-exo- (s- 

KUS/^n [5. 2. 1. 0 2 ' 6 ] ?Dy- 8 ->f;i/g, 8-exo- 
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O 2 ' 6 ] 


?li.y- 


8 - >r ;i/3£. 


8 - 


e 


xo-7i-;bh'Ji/^D [5. 2. 1. 


O 2 ' 6 ] 


Tijy- 


8 ->f 


8 - 


e 


x 0 -Kyt/jihV i/V U [5. 2. 1. 


O 2 ' 6 ] 


rJjy- 


8 ->f 


8 - 


e 


xo- (i-±y^jv) bVi/9u [5. 


2. 1 . 


0 2 ' 6 ] 


8 - 




m 


, 8-exo - (2 -1-y bVi/#U [5. 


2. 1 . 


o 2 ' 6 ] ?*y- 


8 


-^f;i/S, 8-endo-^f;i/b'Ji/^n [5. 


2. 1 . 




8 


-^Ol/S, 8-endo-lfjl/h'Ji/?D [5. 


2. 1 . 


o 2 ' 6 ] ^-fty- 


8 



~-f;i/S> 8 - e n d o -y°U ¥Jl b U n [ 5. 2. 1. 0 2 ' 6 ]^#>- 
8-JJim. 8-endo--fy7'n^I/h'Ji/^n [5. 2. 1. O 2 ' 6 ]^ 

1 8 ffill# 2003-3009610 
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ijy-8-4)im. [5. 2. 1. O 2 ' 6 ]^ 

ijy- 8~4Jim. 8-endo - (s - -f^Jl) h'JS/^n [5. 2. 1. 0 
2 ' 6 ] ?i7>- 8 ->r;i/*, 8-endo- (t-^b) NUi/^n [5. 2 
. i. o 2 ' 6 ] "rijy- 8 ->r;i/3S, 8-endo-^f*h'Jj/^n [5. 
2. 1. 0 2 ' 6 ] "rHjy- 8 ~4 8-endo-A^i/il/hUi/^n [5 
. 2. 1. O 2 ' 6 ] t^^- 8 -4Jim. 8-endo-7x-^h'Ji/^D [ 
5. 2. 1. O 2 ' 6 ] 8 ->f 8-endo-/Oi?^hiJi/^D 

[5. 2. 1. O 2 ' 6 ] T*y- 8 --r;i/«, 8-endo - (l~t7f;i/) 
hUS/*n [5. 2. 1. O 2 ' 6 ] 7 s * >- 8 ->f;i/g, 8-endo- (2- 
7 hUS/*D[5. 2. 1. O 2 ' 6 ] "rjjy- 8 ->f;i/«, 3-exo 

-j*^;^ v^vvu [4. 4. o. i 2 ' 5 . i 7 ' 10 ] F^ijy- 3 ->r;i^ 

3-exo-lfjbfh7i/^D [4. 4. 0. l 2 ' 5 . l 7 ' 10 ] Kt^^- 3 
->f;i/g, 3-exo-7°DlfJl/fh7^7n [4. 4. 0. 1 2 ' 5 . I 7 ' 10 ] 
F^jjy- 3 -4 Jim. 3-exo->fV7°ntf;i/fh7^^D [4. 4. 0. 
I 2 ' 5 . I 7 ' 10 ] Frliy- 3 -4 Jim. 3-exo-7*f;i/fh7i/?D [4 
. 4. 0. I 2 ' 5 . I 7 ' 10 ] K-t-*^>- 3 -4 Jim. 3-exo - (s-^;b 
) fh5J/^n [4. 4. 0. I 2 ' 5 . I 7 ' 10 ] Vriiy-Z-4 )im. 3-e 

xo- (t-^;u) rh^i/tu [4. 4. o. l 2 ' 5 . i 7 ' 10 ] Ff*>- 

3->f;bS, 3-ex.o-^>fJl/fh7i/^D [4. 4. 0. l 2 ' 5 . l 7 ' 10 
] Frijy- 3 -4Jim> 3-exo-Mi/^fh7i/^D [4. 4. 0. 1 
2 ' 5 . I 7 ' 10 ] K^^J>- 3 -4)im. 3-exo-7x^bfh7i/7D [4 
. 4. 0. I 2 ' 5 . I 7 ' 10 ] F^fty- 3 -4)im. 3 - e x o -*<yV Jl"r V 
7i/^D [4. 4. 0. I 2 ' 5 . I 7 ' 10 ] K^^>~ 3 -4 Jim. 3-exo- 

(l-t7f;i/) fh7i/70 [4. 4. 0. I 2 ' 5 . I 7 ' 10 ] 3 - 

>f;bS, 3-exo- (2-t7f^/) -rh^^D [4. 4. 0. I 2 ' 5 . I 7 
' 10 ] Kt 2 *^- 3 -4 Jim. 3-endo-^f;i/fh7i/?D [4. 4. 0 
. I 2 ' 5 . I 7 ' 10 ] K-5=*>- 3 -4 Jim. 3-endo-ifjl/rh7i/?0 

[4. 4. 0. I 2 ' 5 . I 7 ' 10 ] ^Tijy- 3 -4 Jim. 3-endo-7"nif 
Jl<rh?i/#U [4. 4. 0. I 2 ' 5 . I 7 ' 10 ] 3 -4 Jim. 3-e 
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ndo->fy^Dtf;i/fh7^^n [4. 4. 0. I 2 ' 5 . I 7 ' 10 ] Frijl/- 
3-^Jim. 3-endo-yfJl/f h7i/?D [4. 4. 0. I 2 ' 5 . I 7 ' 10 
] FT*y- 3 -JJim> 3-endo- (s-^;b) ^N^S/^D [4. 4 
. 0. I 2 ' 5 . I 7 ' 10 ] Kf 1 ^^- 3 -J Jim, 3-endo - (t-?>;i/) 
^h^i/^n [4. 4. 0. I 2 ' 5 . I 7 ' 10 ] F^T^- 3 -4 Jim. 3-en 
do-^fjl/ff7^D [4. 4. 0. I 2 ' 5 . I 7 ' 10 ] \?7ljy-3-4 
Jim. 3-endo-A^ri/jl/fh7i/^n [4. 4. 0. I 2 ' 5 . I 7 ' 10 ] F 
^ijy- 3 ->f 3-endo-7iljl/fb7i/^n [4. 4. 0. I 2 ' 

5 . I 7 ' 10 ] Ft-*#>- 3 ->f;i/£, 3-endo-^>i;;!/fh7i/7D [4 
. 4. 0. I 2 ' 5 . I 7 ' 10 ] F^fiy- 3 -4 Jim. 3-endo- + 7 

^Jl) rh^yZU [4. 4. 0. I 2 ' 5 . I 7 ' 10 ] F^iiy- 3 - 4 Jim. 3 
-endo- (2-^h7^;i/) ^h^i/^n [4. 4. 0. I 2 ' 5 . I 7 ' 10 ] K 

"rjjy- 3 -A Jim. i -i/fu -fu^jii/vu^y^jim. i-vvu^r^ji 
nKy^-jim. l —t/9 u^y^Jii/^ u^y^jim. l - i/9 w\*c*yji 
istuKy^-jim. l- (2.- j jitSji—ji) i/^u^y^-jim, l- (2-^ 
h7t:Kn77-;v) i/^n^>^;i/S, l- ( 9 -^-^it- 2 - y ;i/ 
) ^^u^y^-)im. i- C^Fr^^n [4. 4. o. i 2 ' 5 . l 7 ' 10 ] Ff 
ijy-3-^ji) i/t?us<y?-jim. i -5/* n:/n ¥jii/? w\3rt/jim. i 
dW^^ ns\*i/jiM. i-^7D^>f;i/i/^DA=Jpi/;vi, l- 
n/\^r^;i/i/^ w\*i/jim. l- ( 2 - y ;u) sy;i/* 

, l- (2-fh7t Kn77-;p) n/\^sy;bS, l- ( 9 -^-tJ-- 2 
- j jn^ji—ji) i/tu^yjim. l- (^h^^n [4. 4. o. l 2 ' 5 
. l 7,10 ] ^^r^y-3-4 ji) i/Vu^yjim. l -nh*i/^Jim. T 

[0 0 2 5] 

Hfg-r^^'ffi*R 3 5:^^ ^m3©d--f^^fi^ttx^^-;i/S|^#: (3) 
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[0 0 2 6] 
[it 1 8 ] 
^-Si(CH 3 ) 3 

O 

[0 0 2 7] 

R 3 te^i}if&2~3 ocdtR^S, x-^;i/M-^, 

tnF^^F'Ji/^nf^-M, t Fn^i/fhyt Fn FfA-;i/ 
g, tKD^i/r^?>fM, 2, (5-tK 
n^r^/;i/^;i/^->- 2 -^iji) 3-tFn^i/-2, 3-^*^;i, 

-2-y^;i/«, *h*S/*^;bX, 2 h^ps/x^;i/S, x h 
, 7;V7'JM, fh7tFn7;i/7'JM, ^ h 3^>* ^;i/T jvS* 
(l, 3 -*?**v5>-4 ->r;i/) i, 3 -s?**-9->- 5 -j/i 

yVi/i?fr& 2- (2 -* h^fS/X h^rS/) X^;i/g, (5, 6-^fcK 

*^;ns, ( 6 -fc)i$)i*iri/ ; jvtfji-t-y- 2 ->r;i/) 
S> (7 2 ->f;i/) (2, 2-s?*^;i/-i 

, 3 -i/^^y^>-4 ->r ;b) rth-;H, 3 -;r*y s/^n^ 

-2-7nif;i/i, 4 -^j;i/^dpf;i/i/^ n^\dr^;b», 4 -#;i/>tf3r£/- 3 - 

9 W\*rS/fl/& 4 - * h 3f i/^jJl^-Jl V 9 D 4-xN 
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i-ifj^^o^>f;i/) 7f-^r^^;i/^— ;by frtftv-f-y- 2 ->f;Hk 1- 

x^bS, 5 -iuv^^-i/jv- 2 -*^;i/tf*/*n [2. 2. 2] 2 
--f;i/«, 5-^j;b^^^;i/bf^^n [2. 2. 2] % y- 2 ->f 5 
-#;btf;'3f 2 -4)vm. 2 -y-fe h^f S/x^;^ 2-^;b 

^;i/;*3rS/x^;b«, 2, 3 -yy-fe h=^>y°n y-fe h 3^>y #*v>^ 

2, 3-^;b^;i/^^>>^an>s, (5, 6 )i**ct/ ; 

2 ->r;i/) 2 -^-^y^-^y7>- 3 --r;i/», 4, 4-s; 

y^;i/- 2 -^-^y^-^y^>- 3 -^jim. 5 -y^;b- 2 -t^py^^v? 
>-5--f;b^ z-x^vxirv^y- ±-4 >hm. 4 -^-^p-b- b y 5/* a [ 
4. 2. 1. o 3 ' 7 ] y 5 -*y- 2 --r;i/S, 9 -y h^yXfrtf-Ji 
-4-Jt*-v-hv y?u [4. 2. 1. o 3 ' 7 ] ;ty-5-t>-2->f;i/i 
, 4, 8 - VJr3c"Q- N'Ji/^n [4. 2. 1. o 3,7 ] y 5 -*y- 2 - 
>f^3£, 9- (2 -n Ka^f 2 -y°n - 4 -rtf-^f-y- h U i/^ a [4. 
2. 1. o 3 ' 7 ] y 5 -*y- 2 ->r;i/S, xn°n [y ;itf)ii-y- 2, 
3'-fh7tFD77y-2-t>] -5--r;i/S, zt°n U jitfjii-y- 
2, 3'-fh7tKa77>-2-t>] - 6->f;n, 5. 5 -9- h ^y ^ 

[5. 2. 1. 0 2 ' 6 ] "rijy- 3 8 --f 

5, 5 h^y^ 1 U>-4 h U n [5. 2. 1. O 2 ' 6 ] 

T%y- 3 -^f->- 9 --f 4 -y 2 -;t>-4 ->r;i/S, 

[5. 2. 1. o 2 ' 6 ] -T r ^>- 3 -^r>- 8 --f ;vm, 

4-t*tN , ;S/i'D [5. 2. 1. O 2 ' 6 ] -T r ^7>'- 3 -7f>- 9 ->f 

4 N U $/* n [5. 2. 2. O 2 ' 6 ] ^y^ijy- 3 8 -4)1 

4-**cVhV is9u [5. 2. 2. o 2 ' 6 ] yyrijy- 3 9 - 
>r;vS, [4. 2. i. o 3,7 ] y 5 9 - 

-r;i/y^-;b»> (2-^-^y-i, 3 -vx^-v^y-A -4 z 

[0 0 2 8] 
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[0 0 2 9] 
[ft 1 9 ] 
^-Si(CH 3 ) 3 



[0 0 3 0] 

R 4 }i^i5:<i:t)ll, £F£ b < & 1 ~ 1 0 f@> Jgtc^f* b < tt 1 - 8 

[0 0 3 1 ] 
[ft 2 0 ] 

R 3 Si- - R 3 SHt'- » R 3 SiO-R'- > 

R 3 SiO-SiR 2 -^' x (RjSiOfcSiRrR'- > (R 3 SiO) 3 SHf- > 



[0 0 3 2] 

dirj/s;^^-;i/2/y;i/^^;i/S> i- (hu^f;b^';;v) x^;i/», i- (MJ 
*^;i/*>u ^^^s^^^u ;u) x^;ns, 2- ( h y 2/ y/i/) x^ 





2 3 
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JIM. 2- (hiJ^f^S/'J^J/5?^f^S'll/I/) X^;i/H, 2- [fcf* ( 

h y *^Jii/V )i] x^;i/«, 2- [hy* (hy*^-;u 

y *✓ u x^;i/S, 2 - [by* ( h y * y u 

x^;i/S» 2- (h y *^;w>y;i/) ^ntr;i/3l, 2- ( h y ^^;i/>> y 
i/Vt+JUi/VM 7u¥jim. 3- (h'j^f;i/i/"J;i/) ^nt°;H, 3- ( 
h 'J >i f ^J/ 'J J'S?^ f /i/J/ U /!/) :/ntf;i/g, 3- [if* (h«J^f;i/ 
J/U^t^s/) tf-jui/Vfl/] ^dh°;i/«> 3- [by* (hy^f;vi/'j;vt 
>>y;i/] -?u¥)i>m. 3- oy* ( h y v ;v) s/y;i/] ^ntr 

3- [1, 1, 3, 3, 5, 5, 5-A^^^f>fl/h'Ji/D^t>-l- 

>f;i/] yntf;i/S, [i, 3, 3, 5, 5 □ h u ^n^if > 

- l — f;v] ^"nif;i/^ l - h y *^;i/$/y 2 -^"n t?;b*, i-(h<; 
*^;i/>>y jvs?*m'i/V -2-^nn>i, i- [ifx (hu^f^i/'J 
;b^-dr^) *m*/V)Vl - 2 -^a tf;i/fi, l- [h'Jx (MJ^f^i/'J^ 

2/y;i/] - 2 - ^"n tr;i/g, i- i>yx ( h y *^/i/S/y jv) z/Vji 
] - 2 -7u^;im. i, 3-tfx ( h y *^-;w>y ;i0 - 2 -yn 2 

- ^ f ;v- i - h y ^ f "J A - 2 - tf jh, i- (h'j^f;^>y;^ 

S/^n^>^;i/^ l- ( h y * y 5/* n^S/;^, 

[0 0 3 3] 

±m^, (i) (&t>*5£ (2) ~ (4) ) (Dit^m [fiPt>> TfS^: (B) (Dikis 

mi it. t/^^m^^'rjiii h y ^^;i/>>y jv*^)v-&mit&mtzjxjfozi*: 

-3f-y>MSf5i:imt(cJ:ot|?init^^^o 5£ (b) go 
i y £ -n Fn* ^>y;wti=?#j (a) <u#<b4T,s 0 

[0 0 3 4] 
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[it 2 1 ] 

2M^Si(CH 3 ) 3 HQ/— Si(CH 3 >3 

^ (H 3 C) 3 Si^W, R 
O 

(A) 

/-Si(CH 3 )3 
(B) 

(55*., RliJifHR 1 , R 2 , R 3 XttR 4 il|SI^c R^tRtm-X^m^^X^ 

) 

[0 0 3 5] 

mn<D*/*.yWlV3LXT)\sk. LXlt, Rt. R 6 #|i3|— J&fctf) (»i^f;i/) 

^irn<D^^^-jvmxR}^t)m^^x%m-(D^m^^^^(Dxmt 

ton- to (ROH) frbMmLXm^2>Z.}iifiXgZ> 0 ^^ftx^r;Hi, Mx. 

[0 0 3 6] 
[it 2 2 ] 




(C) 



[0 0 3 7] 




2 5 
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* 

Hir;i/^;i/it^y, fro, R 6 #;*^;i/3£"»s>x^;b3ST? +45- ft 38 

(^tf^xx^b (C) (Dr.^><D*i)l#-)im<Dmm) t-liXfM 
T*MJ&bfc£j» (A) £#x.£ 0 
[0 0 3 8] 

V*. SMfc-feUtfA (III) ftif<3D^JI|ifiS<&^#S-&Sih=b-e#«. 

[0 0 3 9] 

frT?££ 0 

[0 0 4 0] 

[0 0 4 1 ] 

JS©3ifT • ^£«S-rS©#J:V^ *iS3 0#fr«bl si$wjW*ov*. 
[0 0 4 2] 
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[0 0 4 3] 

<Z> ft £ L T j8 Z f Z £ V & Z> £ ^ ? Z £ T* & £ . 
[0 0 4 4] 



[0 0 4 5] 

[0 0 4 6] 
[0 0 4 7] 

sctc ^nxst*, #£ft£*ra# (a) (Dumm (b) 0 

y&fo (Peterson Ra c t i onXB Peterson olefi 
nation) £LT*n£*l, ^ft £ (DM* <D0kft*mH'? & Z £ tfT*£ £<■ * 
Rift (A) ttJMtLTfcJ^U f-Ii©*ii#MA^fiM^tt^ 



[ft2 3] 
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[0 0 4 8] 



[fL2 4] 




i(CH 3 ) 3 




i(CH 3 )j 



(H 3 C) 3 Si' 



[0 0 4 9] 
[0 0 5 0] 

fflvN^mcoMi: it. *?m. mm. -7u¥*ym. is=Lvm. &mmm. 
<t*mm. mm. mm&£<z>mmmm. mm^m^v^A 

[0 0 5 1 ] 

n, N-i;^fji/7^'jx tru^>, 4-y^f;b7^;f'Ji?> (dmap 

) , 1, 5 n [4. 3. 0] -5-/*> (DBN) . 1, 4- 
i^Tiftfi/^n [2. 2. 2] (DABCO) , 1, 8->^Tiftf^^ 

□ [5. 4. 0] -7-?>T-*-fe> (DBU) ^ifOWH^S^ ^fStfty^? 

A, *iiHb^-MJ >7A, *ilft#y ?A^<z>*i^bM. «'Jf^A, 1m. 
fls^hU^A, TRSHb^U^A, *MfbAU ?A&£(Z)*iMb*M. th'J^A 

a t K^if©r;i/n^>>F^ BithU7A, ti^u^A, mm 

th'J7A, R8*'J7A, ft»**^-hU^A«s^©*l£tt«HBS:#»f*ii: 
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[0 0 5 2] 

[0 0 5 3] 
[0 0 5 4] 

J5S©5iff • ^ag&tef8'tS©#J:v\#, ii^T3 0^^^1 8BSrlBr##*LV\, 
[0 0 5 5] 

r<D£e>&cbTf#^£^Jlt^Wmi^ffixx^;Wt^ R = T;i/ 

Si> MfcftM (&&w*mMRm) tc<fcoT*;bJif>Bft ( R = H) « 
^BTtBlffeS. x^^^^^J^JiO'^^^SlI^gglSRSr^oxx^^S: 

£ TJVn-fl/fr e>S'J©x^-?;i/^^)xx^;i/3SglJS^5^ tf>£j£fl<Z)^ 
[0 0 5 6] 

ftM^S-BrSffi^a^tt-ffc^^M^ UTI4, (5) (6) 
[0 0 5 7] 
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[ft 2 5 ] 




y 1 , y 2 , y 3 , y 4 &. *ti?tifcmm*. Tji^jim. r'j-M, 

[0 0 5 8] 

^©^§-£\ Y^Y^rJ^^itbtH ^iSl~20, #iCl~5©% 

£Lv^ 7;n2*$/#;i/tf-;i/S4: Itll KHjR2~2 0, #C2~io©t) 

3~1 l©fc©##£UV\, ^T-r^M^-^^aSi: ITS, R 4 -eM^Lfet; 
©£ W«© ©#$*#*> *i5o R 5 ©7;^;Htbt{t 
0, ifftC 1 ~5©fc©##tfi?>*l£o 
[0 0 5 9] 

S^ttft^& (5) ©$?£ L^MtL UT«, r^u/i/H, *#*U;bSfc, -f* 

y^&^^i/jtf^^&tf^^xx^;^ 77'JD-hUji/, ;* 
y n- h y;i/fc£©- h vjiM. x^isy, a - t^-jiz.T-uy, -iy^y 

t£E<D^mmm. ^-^y^y. rvjvy^y^Eom^mmm^tiy^y 

[0 0 6 0] 



3 0 



tBSE# 2 003-3009610 



#2 0 0 2 — 2 8 5 1 7 1 



[0 0 6 1 ] 

(2), (3), (4) ^_hfa«^M^ (5) , (6) 

tt^aiuj&^&fi^fi/issff^. *#sjtsi*wi»«i (*sv%t*«t«) comm. m 
%}<D?im ot, ftftrift. ^7X74if) , (ss> m*. is 

ti, 2, 2' -rw y^fn-b y;i/*^©7^;«liaoTl^ 

s *i s ^ s;* ;b^s^ r ;i/ u f * a * if v>mm *m^fr4*ym& 

[0 0 6 2] 
[0 0 6 3] 

hMwicii, mmmrn. m&£M* mmm±m. m.mmt^m 

[0 0 6 4] 

bttt, M^-ii^^n^^rif / yteEoT bym. 3 - * b*iszf$ S 3 
-*f;i/- 3 h^i/^^f y l h^ap^— 2 -zfnxs l-x 

x-f;i/, if i/>^ij3-;i/=E;^fji/i-fiK ^"n hf b>^U a-^; 

;i/i/^f;i/x-r;i/, ^xf L/^^U ;n-f ;vf®x-f MS, 
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h^i/^D If* >flfc 3 -X h^S/^D tf^->gftx^;b, titer 

e r t _y f;I/X -f;i/7tf - ^©x^-r^tfW zinb© lit: 
©»#tt#*fc«ft-tv^s;x^ i/>^y n-;v^^f;vx-f;^ i -x 

[0 0 6 5] 

l^ttt, Tta-^ (7) ©t-7Af, ^ ( 
(R 11 ) X M + K" (7) 

(it, R n tti»Ri~i2(iDfi««, #«mkx««#©7/i/*;i/«. mmm 

6~i 2<z>tu -;i/^xi±^f!t7~ i 2£>y^;i/3f;i/X&3tu m + &h- F 

) 

[0 0 6 6] 

R u (DT)v^)imnLXit^^Jvm. x^;u£, 7uV)i&. 

-^h^J/7i-M, ll»^J/7i-;i/i, p-t 

e r t -7b^i/7x-;i/S, m- t e r t -7bJri/7i-jH^7;i/3^f 

2-^f;i/7x-M, 3-^fil/7x3i, 
-Jim> XfJl/7x-;H, 4-tert-7Wx-iH, 4-7fJI/7x 

itiT«'<>^i/i> ^ ai ^^^^^ if e>tis 0 K"©*#«tt*f fiK * 
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y£ LXi$mt®rf*>* &fc®>(*y^<DJ\^4 h»J7U-K l 

, 1, l - S u 7;^nx^ >;wi/tfv*- K ;t7^n^>^W-t' 

■7;b^-n^>if K l, 2, 3, 4, 5 ^;i/^-n^>if > 

[0 0 6 7] 



[0 0 6 8] 

R 12 . R 13 ©7;i/^;i/ii:ltii^fM, 7d^M, -f^jvm 

mm^tfmf<<onz> a j\u?yitT)\s*rJim£ ttii N u :7;i/#n*^;i/S. 
l, l, i-h'j7MnifiH, l, l, i-h'j^nnxf;H, 7^-^ 

m-* h^ri/^oi-;i/^ o - ;* h df 7 ihJfi'7i 
— p-tert-7b^J/7i-M, m-tert-7h^i/7i-;i/ 

4-^f;V7xx;i/i, oi - 4-tert-^f;i/7i-;H, 

, 2, 3, 4, 5 -Ky* 7ji*w<yiiym^tfmfbtiz>o T^fr*)vmii 

[0 0 6 9] 
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Ut 2 7 ] 

R 15 ~16 

R 14 -^0 2 _^)_ N ^_J=^_o-S0 2 _ R H (9 ) 

U -;i/»3a«ii$t7~ 1 2(DT ; ?Jl'3rJVmZm'?o R 15 > R 16 tt5lV>{C 

[0 0 7 0] 

-fu^vym. -7'^uym. ^yvym^ftm^^ftz* 

[0 0 7 1] 

h U 7;i/t0^^ >X;t/*>Sf (p - t e r t h 3f — 7 3L—)\sB 

Jlsfcym ( P - t e r t -~f V *ci/-7n—)l) 7i~;i/3 - F-")A, hV7;v 

$ (p-tert-7*h=l i i'7i-;i/) ^'7i-;i/7Jl/^-7A, hU7;i/tn 
;* # >X;i/*>^fcf;* (p-tert-7*h*i/7x-A) 7 x. =.JV^;i^=L V 
A, hU yjlXU* $y*J\/fcyWlb (p-tert-7^b^^7i-;V) 
j*;!/*- ^A, p - b)l^y*)Vfcym b V 7i-Mi^-7A, p-h;i/X 
(p-tert-7*h^ri/7x-;i/) ^7x3X;b*-9A, p 
- b)VJiyX)V7^ym^^ (p-te r t-7*h^^7x->ll/) 7 xin;i/X;i/^ 
p-h;i/l>7>;V*>ih'J7, (p-t e r t-7'h^ri/7x-;V) * 
;i/*->7i^ ;t7;i/tD^>^^>ib'J7x-^M-7A, ^ # y 
mvfcym b U ^3ix;i/x;i/3jN-«7A, h y yjiJru * $ yxjvfoyM N'J^f 
;^;i/^i7A, P - h;n>x;i/*>i h U ji/7;v*-7A, h 'J 7;i/^ 
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vy7%*y, tf* (p-h;n>xM-ji') vyy***y. bfx ( 

* s/i/ /i/) vrv**y, if* (y^u^^yjv^ji^—jv) vr*J 
%%y, if* {y>? uKy?-)iz.)vft—;\/) VY7**y, tfx (n-y^;i/^ 

vrv*#y. (^y^f;i/^;b^-;i/) VTv***y, tf* ( 
s e c - Vr7%*y, (n-^nt>^;i/*-;i/) 

rv**y. tfx (-r v tf;i/x;i/^-;i/) yr v ./*#>, if* (tert- 
;b) z?y x S*9>* tfx (n-7^wji/tv-;v) V7y***y 
, tfx (^vt^;^;^-^) *3Y s J*%y, tfx (s e c-r^;i/^;i/^- 
VTV**y. tfx ( t e r t -T^;i/x;i^^— vyy***y. i-y 
$ n/\dp2/;L/x;i/7^^;i/- l - (tert-yfji/xMc;!/) vy\r*#y. 

1 - n^\^ri/;i/^;i/^ — 1 - (tert-7^WW-/l/) VYV* 
1 - t e r t -T ^ ;i/X;i/5jx~;i/- 1 - (tert-^fHM-il/) 

- a -2/^^;i/^*U^-^r^A> tf^-o- ( p - h -a-y 
7i-;b^'Jt^rt>A, tfx-o- ( p - h;i/x>x;i/^— -a-^i/^n 

^\^r2/;i/^Upr^r^A, tT^-o- ( p - h;i/X>^;i/^ - -2, 3-^> 

# yVityPV tf^fS/A, tfx-o- (p - h;i/x>^;i//}N— -2-*^;i/ 
-3, 4 yVTtyPV 7fdr>>A, tr^-o- (n >x;i/^x;b) 

- a -^^f;^Ut^i/A, tf *- o - (n -79 — ;b) -a-V7 

2/;i^y >fdf S/A, tfTX-o- (n-7# >x;i/*x;i/) -2, 3-^>^>^ 
^->^*U^-=¥2/A, tfX-o- (n y*)Vfc—JV) - 2 3, 4 



3 5 
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yj^dri/A, lf^-o- (1, 1, 1 - h U 7JWDX^>Xjb*-;i/) -a 
-^'^^;i/^U TT^rS/A, tfX-o- (te rt-^>^;i/*-;i/) -a-^ 

*nv>fv yf^-i/A, bf^-o- (A-7;i/;ta;f -a-*? 

, tfx- o - (p - yjiTiru^yH yxiifc— ji) - a-vm-n/tfVlr^t/J* 
, tf*-o- (p-tert-^fM>f>^;i/*-^) -B-^f^yy 

*-**/A, fcf*-o- (^r>> - a -VtZ-JI/Wyt^-S/J** fcf 

A^iflc, 2 -5/# D/\^s>;i/^j;i/^— 2 - ( P - h;i/ni>x;i/^^;b) y 
□ 2 ->f v tf;i/^j;i//K— )i>- 2 - ( p - ;i0 ^n/i 

;K p - hfrny^jiiisyMZ , 4 - V— h uKyVJV^<D— h aK>y;w;i/ 
**-h§i##u l, 2, (*#>;ui/*x jv***/) i 

, 2, 3 - x (hV 7JV*n * # yxfy-fc—jitfici;) Kyify^ l, 2, 
(p - hjv^yysjvi^—jvyt^y) '<yi£ym<DX)i-foym^*'rJ\' 

, 5 2, 3 — ij )\>7$*r i/ 4 ^ — h'J7 U— K 5- 

7;i/#>*>- 2, 3 -s^^jK^tW $ K->f;b- hs/u- K 5-y;i/>tf;i/ 
*>- 2, 3 -^#;i//J<3r W ^ K--f n - - h^©>f ^ K 

h y 7x— «7A, h y # (p - t e r t -:/ 

h^ri/7x^) i?7i-w;i/^-^^ h'j7;pta^^f>xM>ih'J 
X (p-t e r t-7h^i/7i-;i/) >7 A, p - h >@g 

h V7 — P - h;i/X>^;i/7}x>^E (p - t e r t -^>3rS/ 

i/7i-i^;i/*-7A, p-bJH>XM>ih'J7, (p-te 
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—jv) i?Tv**9>. (p - h;i/x>^;i/^-;i/) VT s J**y, tr* 0> 

if* (>fyff;i/^;i/^-;i/) VY*J*9y. (sec-^>;i/x 

(^y^nm;i/tN-;i/) V7y**&y, tfx (t e r t-^f;i/^;bj)x-;i/ 
) ^ >^©^7 ( 7^ ^ tfx-o- ( P - hfr^yx)ifc—ji 

) -a-i;^f;^'Jt^i'A, tfx-o- (n-^"^>x;i//j>~;i/) -a-i? 

y&mzmi&'ft fa±mmcmn. P'r^^^ymmwMvv^^iy^mmmt 

[0 0 7 2] 

^^M©iB^ai±, ^^-^ot i o om mmm. jsjtric) icmlto 

. 2~ i 5gp, #tco. 5~8gp£:t-£r Mfim*. L<, o. 2 fflsiciftfcfc v% £ 

[0 0 7 3] 

*»WT*«ffl3tiS»«PIEih3WilLTl±, TO^i^lOO-l, 0 0 0. 

#*l<H:i 5 0~8 0 0t% fr-Dft^mz7 * ; -;]s&7kmm*r. ^>&>±m-t 

o-io o^;v%(Dm^vmnLfc.it^mxiM^mizijjvir<^iym^m-t^it 

flc^LTTOl 0-1 0 o^^roOD^-rtsiJiL/fefb^^iB-^t-So 

[0 0 7 4] 

7 * s -ji&7kmm<D7kmm?-<DM^&%.mz &&m&m*; 

JiPSte l o 0^6;!/%, £ b < t± 8 o ^j]s%v$>Z> 0 jj)\sT$**smv>i£mM 
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[0 0 7 5] 

I^ttSft^hbtH TfE5£ (Dl) ~ (D14) T?a*3*l£fc©#flF* 

[0 0 7 6] 
HC2 8] 




(D3) (D4) 




(OHW= 



^(OH )t2 





K s2 



R 10l/^\ 

K s2 (OH)t2 

(D8) 
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[0 0 7 7] 
Ut 2 9 ] 




(D9) (D10) 




(D13) (D14) 
[0 0 7 8] 



1 07 

~8<DW.mw:xteftmy<<£>T)i*j\'mx\zTfr>T-*m. (r ) h 

COOHW. R 104 «- (CH 2 ) j — (i = 2-1 0) , Mtl£6~l 0 CO 

105 tt^iS:i ~ i oo^rjv^iyym. mMWiQ- 1 o<dt u - 
T*«msti^7ai-;i/SXi±^7^;i/«$:^i-o R 107 «j^li^i~i 0(DW.m 

0~5fflMtfe§o u, M£0X&1 si, t 1, s 2, t 2, s3 
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, t 3 it^n^H s 1 + t 1 = 8, s2 + t2 = 5, s3 + t3=4$:MU 

5£(D8K (D9) ©It»^i^l0 0~l, 0 0 0 £ir Z> Z> 0 
[0 0 7 9] 

±fB^:*R 101 , R 102 iiitn v^- 

01 , R 102 £pil J)^mi-COOH, -CH 2 COOH, R 104 £lbT 

mx\t^vym, 7i-i/>i, *;i/^-;H, K^M? 

, mnigL+m. r 105 £ltwu m^it^^vym, 2bz^&R 10A £mMte*j<z> 

% R 106 h LTtiMx.«7K^M^-, 7°u¥jim 

[0 0 8 0] 

cMur- s v&vmmmig. & mm-t & 3 ^ # t* ^ s fb^#^?s lt&u> r <z> £ e> 
yt^m^^t-y^uy r 4 Jim* fa±-?z>z (W5- 232 

7 0 6^, 1^5-249683-^. H5 - 1 5 8 2 3 9f, |it|5-249662 
1^5-257282-^, |SI5-289322-^. IPJ5-289340 

[0 0 8 1 ] 

> mj&t^>^ ^mmr^ym. mmmrzym. xiitf^ymzmirzism 

[0 0 8 2] 
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V^fJl/7^>, sec-^>;i/T^>, tert-^7$>, ^y^-JVT 

n^>^;br ^ y. ^y^r^y. y? 
v\*ry;\sT$y. ^^^;i/T^>, *tmvr $y> ;—)ir*y, "fyjvy 

, n-y>;i/r ^ i?>fv^f^7^x y- s e c -^;i/T^ >> s; 

;i/y^>, yt^^r$x v j ^y. v^yjvr 

^K^>;b7^>, ^-fe^;i/T^>, n, N-y^^jv^^uypy^. y 

^•;ur^>, h';-n-^nn°;i/T^>, h'Hv^n^i/7^x S'J-n- 
-f^jvr^y. h'J>fy^f;i/75>, h'j-sec-^r$>, mj^> 
^ >, h'ji/^n^>f;i/7^>, hUA^i/^75>, h'Ji/jrn^ 
yjvr^y. h'j/\^f;i/7^>, hut^f ;i/7^>, h'i; — ^ >, h 

'Jf^l/7^, N'J FfW^X h'jtf^7^>, N, N, N* , N' 

-9- b^tnvtruysfTS. y, n, n, n* , n* — r- h^*^-;i/x^- uy 

VT^y. N, N, N' , N' -f h5^f h7Xf U>^>* 5 
[0 0 8 3] 

Dif;i/7 5>, K>^;i/T^>, ^i^^;i/T^ >, ^ypjvy't^jvT^y^ 
#0933* s ^§^r^>^t>*^^r^>^©^MiiUTii, rxy> 

(fll^«7-y>, N-^W-V>, N-IW-UX N-^n 
t>7- , J>, N, N-i/^f;b7-'J>, 2-^fJI/7-UX 3-*^;b7 

-Vx 4 - *?-}it—V y, iw-Ux :7 a tf;i/Tx'j hy^f;i/ 
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T— u >, 2-r.hnr-u>, s - — hnr-u y, 4--hD7-ux 2 

, 4-^hD7-'JX 2, 6-S?-hD7-'J>, 3, 5 - V— h □ T — U 
>, N, N-V**f-fr\*Jb4 $?y*$) , ^7ia (p-hU;b) T^>. 
;i/i/7i^l/7^>, h U 7x37 ^ 7x-l/>i?75>, f"^^;i/T ^ 

y, *JT5> Jiry* uy, b?n-;i/M#tt («*.tfi?n-/i/, 2H-t?n-;K 

1 - ^^;bhf 2, 4-^^f;i/tfn-;k 2, 5 - ^*^;i/t: 0 n — ;w 

vv-Am > ^rv-^SPitt (M*tf^7V*-;K >fyf7i/-^) , >f 
^ #V-;i/3t3»# («*.tf>f ^ *V-;k 4-*^;w^*V-;k 4-*^;i/ 
-2-7x3^^;-;^) . tf^y-;i/il#^ 7^if>§i##, bfnu 
(#!iLtftrnu>, 2 1 -trn y , vuvpymmib 

4- ( i -^/i/'O^/i/) tfy^>, y^^;i/tru h'J^f;^ 
y^>, h'jxf;i/tfy^>, ^/br u 3 2 -7i-;i/t' 
y 4 - 1 e r t -7^;i/tf y ^i-^t y ^^i; y s? 
* i**j/bry 7hdp$/t°y^>, ^^N^pi/bfy^>, i-*^;i/- 

2- t?y^>, 4 - tfn y tr y 1 -*^;b-4 -^xn^try s/>, 
2- (l-ifii/ya^i/) n°y^>\ 7^;fui?x ^^r^;tfyy 

, w #i?ymmft. w $vymm<b. v^vymmfc. ^^vvym 

, >r>h*y ^yy>ii#^ 3-^;y>«- 
h'j;^) , <4v*j vymmfo. yyjvymmfo. *-t-\rvymm<** *j 
*-y-vymm<b> 7 z^vymntb, -fvymmfo. y°rv *?ymm<*. 
y r -)\,mm<b. y^i-y b y *?ymm<*. y* vvynmfc. y y&m# 

, i, io-7itvhnij>i§m 7f->li#, T^J isymmfc. ? 
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6 >f> r^ygfc&^tt r^->. r 

rxA'7^>S8, rvt/y. -fvn-fs/ 

i/)i>uj i/y, u^i/y, tj-jf-y, 7i-;i/75-x xu*—y 

X)]s&—)im*G?&&&Mit&M£.hTB-t?VPyx)lfcyWt. p 

^hLTii, 2-n Kn^s/bry r ^ 7 ^ u^-m 2, 4-^;u>y. 

7 -;ut ^ h'Jx^t; -;ur 5. >, N-x^;i/S?x# y -;i/y^ n, n 
-e;if;i/x^;-;v7^>, h U ^ vzfu rtj -jit$ >, 2, 2' ->f^y 
s;x#y-;i/, 2-7^;x^;-;i/, 3 -rs J - 1 -^n/w 4-y 
^ 7 - 1 - y 4- (2 -n Kn^s/xf^) ^;i/^u>, 2- (2- 
n Fn^pi/x^;i/) tfU^>. 1- (2-t Kn^S/xf;i/) hr«*9S», 1- 
[2- (2-t Kn^rS/xh^S/) xf;i/] n°^<; ^">x# / 

, 1- (2 -t KndpS/x^;i/) tfnU^>, 1- (2-tKD^fi/xf;i/) - 
2-tfnu^V>, 3-bf^u^V-i, 2-7D;t>yt-;K 3-ifnu^ 

3-hn;i;-^ 1 2 -tr n y ^>x# y i-ys; 

yi?>x^;-^ n — (2-t KD^i/xf;i/) n- (2-t 

*;i/A75 F, N-^^;b^;i/^T^ h\ N, N-^^fjl/tWl/A7U\ r-fe 
K, N-^f ;i/7t F75 F, N, N - *; * ^;bT iz h T ^ K, ^nW 
>T^F> ^>X75 F^^M^^ti5 0 >f ^ Fl^tbtlt 7*;i/>f3F 

[0 0 8 4] 

Mtc, raa-K^c (io)M(id T?^sft**3Sttfl:^ft&ste**vi 
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[0 0 8 5] 
[it 3 0 ] 
CH^HjCKR^OkR 204 

Jj-CH 2 CH 2 O(R 202 O) Y R 205 (10) 
CH 2 CH 2 O(R 203 O) z R 206 



CH 2 CH 2 O(R 207 O) x R 209 

|-CH 2 CH 2 O(R 208 O) Y R 210 (U) 
H 

(5**, R 201 , R 202 , R 203 > R 207 > R 208 «^ti^tiMi£bTe^^ 
«Xtt««©K*»i~2 0©r^i/>H» R 204 > R 205 ^ R 206 > R 209 ^ R 
210 tt7K^M^ j^l§ifci~2 o®T;i/^;i/«XttT^ y£&a*U R 204 £R 20 

5 , R 205 ilR 20f \ R 204^ R 2(tf R 204^ R 205^ R 2(tf ^09^210^^ 
nffi&lsXmZJ&f&LT*) £Vn 0 X> Y, Z«^tl^tl0~2 0(Z)Mf5[$:^-ro 
fib, X. Y, R 204 , R 205 , R 20f \ R 209 , R 210 l**mm* 

%<£$.te^ 0 ) 

[0 0 8 6] 

r^T% R 201 , R 202 , R 203 . R 207 > R 208 ©r;^U>lilLTit ^ 
[0 0 8 7] 

*fe, R 204 . R 205 , R 206 , R 209 , R 210 ®7;b^;Hi:it{i, &ffc»i 

-20, b< 1 ~8, 3StC*f * b< tel~6<Bfc©*T?3&»K rti^tettii 

n - fcf;i/»> -f bf/Hk n - >f y y^;i/S, tert-y 

*yug, n-^>^-;i/S, >fv^>M, ^^ri/;i/S, y— -rS/^iS, 
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[0 0 8 8] 

JEIC R 204 £R 205 . r 205 ^r206^ R 204^ r 206^ r 204 ^ r 205 ^ r 206^ 
R 209 £R 210 J)m*Mm-t2>M&, *(Dm<Dfcmmit 1-2 0, J;U8F;i;L<& 
1-8, 5(C^tl<ttl~6T'fetJ, tfr^ftioOmiZMmmi ~6, 
~4 (DT;i/^;i/S##ll£b'rv%T*> <fcV^ 
[0 0 8 9] 

x, y. zii-eti^tio — 2 o©MI5t-e&u> «k»Jffiib<iii~io, J€fc 

I, < 1 ~ 8 ©If!tt'$)5o 

[0 0 9 0] 

±IB(9 4), (9 5) (Dlt&mt LTJUfcWJCtt, MJX {2- (* 

x^;i,} 7^>, hU* {2- h3f S/x f>3f x^-;i/} 
, MJX [2- { (2 Ndp^/x NdfS/) *h3fi/} x^;b] 75>, hUX 

{2- (2 h3fi/x h^pi/) x^;i/} T^>, hUX {2- 
xhdpi/) X^;i/} 7^>, hUX {2- ( 1 t>3f£/x hdri/) x^;i,} T 
$.y, hUx {2- ( l -x b*fis-7utf*is) x^;W r^>> hUx [2- 
{ xhdpi/} Xf^/] 75>, 4, 7, 13, 16 

, 21, 2 4 -/N^-tf-^-tf-- l , 10-Wt?J/^n [8. 8. 8] ^-9- 

4, 7, 13, 18-fh7t^rt-l, 1 0 -VT*f U [8. 

5. 5] X-f=Ht>, 1, 4, 10, 13-fh7t^-7, 16-^T-tft? 

1 -r+P- 1 2-^75>0-4, l-Tif-15-^^^ 

>-5. i -rif- 1 8 6^«^^ti^>o mzm^mr^ r 

{2- Uh3f£/*h^» T^>, h'J^ {2- (2-^h^i/Xh 

x^;i/} 7^>\ MJX [2- { (2 h3r£/x £/) X^- 
T^>, 1 -T-tF- 1 5 5^*W* LV^ 
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[0 0 9 1 ] 

£tfz*%. zom&m^^-xmm i o omicMvxo. oi~2ss, m^o 

[0 0 9 2] 
[0 0 9 3] 

5„ m«7D7-K rFC-4 3 0j , fFC-43 lj ( V^tl U 
-XA S) , f-7D> TS-14 1J , rs-i45j, rs-38i 
j, r S -3 8 3j (VN-rtltmm^- («) SS) > ^-X^f^^ TDS-4 0 1 j 

, rDS-4 0 3j, rDS-4 5ij (v^*ifc * >X3g (AO $g) , ;* 

^779^ TF-8151J , rF-17 1j > TF-172J, r F - 1 7' 3 
j, TF-177J (V^n^B*^ >3fXli (80 ») , TX-70-09 
2j , rx- 7 0 - 0 9 3 J (V^"r*l%#iBflS^XlPI («c) $51) ^£#tf<5 3£; 

* 

#£L<fcJ:, 7D5-K rFC-4 3 0j (to'J-xA (i) i 

) , r x -7o-o93j (.mmit^jim («o m) tfimvr e>*i& 0 

[0 0 9 4] 

*&m<n\s*J* h#f*&&M lta* ->&jgfifc-r stew:, 7^7 

> ^©#2feT?J0lff ^ 0 . 1 — 1. O/tmt^SieilCif b, Zltl 
6^»;h^l/-h±"C60~2 0 0TC, 10#~10m &^b<tt80~l 

CDVX^&JiSHCDl/^Tx hI±(CA^L, 1^3 0 0 nm«T©I» x=* 
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i/7i/-f- xm^<Dm^*ft¥-M : bis<izm*mznybmi~2 oomj 

/cm 2 ^^, #f&V<itl 0 — 1 0 OmJ/cm 2 ig^^SJ:^i:ilflfct 
• , Jfcy h^U- h±T?6 0~1 5 01C, 1 0©~5^|S|, ff*L<»80~l 3 
0°C, 3 0#~3WXhX^^/K-i/>^-^ (PEB) f*. Jg^C, 0. 
1 — 5%, L < 2 ~ 3 %*fift'ffc'5 1 h^*^;i/7>^-?A (TMAH) 3* 
©7-fl/*y#**©3RflMS«:JBV*, 10#~3m * b < tt 3 0»~2^lffl 
> S« (dip) (puddle) & (spray) 

WKUfcX^^dp-HeOcfT* 2 5 4 — 120 nmCliMXli 
X* S/Vl/ — ' *f— , 4#{C 24 8 nmfflKr F, 1 9 3 nmfflA r F^ifOX^f i/ 

[0 0 9 5] 

[0 0 9 6] 
[0 0 9 7] 

[Mi] 2- ( h u u;i/^^-;v) r^'J;i/ixf;i/©M 
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[its I] 




[0 0 9 8] 



Ci-i] 2-tKn^i/-3 - h y tf-Jii/VJb- 2 - hu*^;w>y;i/ 
M^#H^T, * nn^f;i/ h y 5 4 o g £t^*^<7A i o i 

g^^-h^n ko77>2 o o o m i ^^Mi^bfc^y -v-jvtmmm^ v 

=l^W.V^)V1 9 3 g h^fc Kn77> 5 0 0 ml tC?£;fr L *K 

sriu^TiD^jWL, «s<z>»m • • *&* • mm<D&mmmft*m\ 2- 

k Kn^ri/- 3 - h y 2 - h y *^;i/t/y ;t/*^;u:7a \£*ym 

JL^JV 5 2 5 g (TO?^ 9 5 %) . 

GC-MS (EI) (m/z) + : 4 5, 73, 147, 203 [ (M V>f 

h y **jh/va/) + ] o 

[0 0 9 9] 

[i-2] 2- (hu^f;i/i"j;Mf^) y;Hftx^;i/<D-&fiR ■ 
(-ecDi) [i-i] vftbtitcz-t Kn^rSy-3- t>';^f;i/i/y;i/-2- 
h U ^ f U ;^ f ;i/7°n >ixf ;i/ 2 7 6 g fc^r&i 2 0 gom&fy}*: 

4 0TC7? 1 mmStWLtco *1 0 0 0ml n - Ky $ y T?»ffi L & 

Bm®><D2- ( h y ^^;i/*/U 7i"J;Hiwi82g (jr^9 8 

: 5 4 °C/ 2 0 0 P a 



tfJSE# 2003-3009610 
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1 H-NMR (300MHz, CDClg) 8 : - 0. 01 (s, 9H) , 1. 
28 (3H, t, J = 7. 2Hz) , 1. 82 (2H, d, J = l. 1Hz), 
4. 17 (2H, q, J = 7. 2Hz), 5. 28 ( 1 H, dt, J = l. 7, 
1. 2Hz), 5. 96 (1H, d, J = l. 7Hz) p p m 0 

13 C-NMR (7 5MH z, CDClg) 8 : - 1. 80, 14. 18, 22 
. 1 5, 6 0. 6 0, 1 2 1. 3 9, 1 3 8. 6 3, 1 6 7. 6 3 p p m 0 

IR (NaCl) vmax: 1 7 1 8, 1619, 1319, 1299, 12 
49, 1184, 1101, 8 5 2 cm" 1 . 
[0100] 

(f©2) [i-i] t?#e>tifc 2 -k Kn^rS/- 3 - h u *^;i^>y 2 - 
h u ^^;i/i/U;i/^^;i/^n tf^->^x^;i/4 5. 8gtp - h;i/xv^;b7^ 

lilt, s^j#i<z)2- (h'j^f;i/i/'j;Mf;i/) 7 # v jvwlsl* & 1 8 . 2 

g (IR^5 9%) Z.<D*)<D<D7s'<9 h;U • ^'[£ffikJ:_fcSB (-£© 1 ) ©*> 

[0101] 

C-ecD3) [1-1] i?#e>tifc2 -n Kn^ri/- 3 - h u ^^;i/^>u;p- 2 - 

f> U ^^ L ;i'^U;i/^5 1 ;i/^ > nhf^->^ai^;i/2 7. 6gt0. 5Mtb'J^Ax 

7.?U^iifA8. 93g (JR^4 8%) SrWfc. Zl tf) =fe £> X h;b • & 
MJi_hfH (-£©1) (Dfctf^^lc-ifcLfcc 
[0102] 

[HSfeM 2 ] 2- (hU^f;i/i/'J;b^f;i/) T ^ D ;i/^etf>-£j& 
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#2 002-285171 



[ft 3 2 ] 




i(CH 3 ) 3 




i(CH 3 )3 



2 5 o g t-^yya t:;i/T;i/3-;i/ 6 o o g £ 2 5 S u ")A2 2 

5 g©M-&%&4 0rJT?3B£ra3l8iUfc. 7K 1 0 0 0 m 1 Srfln*., xA>Kl/-* 

7^'J;H211g (4X^9 9%) 
^ H — NM R (300MHz, DM SO - d g ) 5:-0. 03 (s, 9H) , 
1. 77 (2H, d, J=l. 0Hz), 5. 32 (1H, dt, J = 2. 1, 
1. 0Hz), 5. 86 (1H, d, J = 2. 1Hz), 12. 30 (1H, b 
r . s ) p p m 0 

IR (NaCl) vmax:~2 9 5 0 (br. ) « 1695, 1616, 1 
436, 1249, 1209, 8 5 4 c m -1 ,, 
[0103] 

[Hi«l3] 2- (h'J^f;i/i/'j;i/^f;i/) 7* Vjvmt -•??-fr<D&f& 

[it 3 3 ] 

,r-Si(CH 3 ) 3 ^SiCCH,), 



5. 8 gtWM-f;^ 0 Oml HmmSlO. 5mlCDa^ftS:Sn?S 

, ^mm<D2- ( h u 7^'J;vit-y'f;H 7. 5g ( 

MS 8 2%) 

: 5 7'C/4 0 0 Pa 




5 0 
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^-NMR (3 0 0MHz, CDC 1 3) 8 : - 0. 01 (s, 9H) . 1. 
47 (3H, s) , 1. 78 (2H, d , J = l. 0Hz), 5. 21 (1H, 
dt, J=l. 8, 1. 1Hz), 5. 88 (1H, d, J = l. 9Hz) pp 
m Q 

13 C-NMR (75MHz, CDC 1 3) 8 : - 1. 78, 22. 03, 28 
. 0 0, 8 0. 2 0, 1 2 0. 4 8, 1 3 9. 9 8, 1 6 6. 8 5 p p m„ 

IR (NaCl) vmax: 1 7 1 2, 1619, 1367, 1328, 12 
49, 1159, 850c m -1 „ 
[0 10 4] 

[HJ&M 4 ] 2- (h'J^f^/S/y^f/I/) T9 VfrWll - 9 n 

[ft3 4] 




[0 10 5] 

[4 - 1 ] 2 - 1. Fn^fS/- 3 - h y *^;w>y 2-h v )i 

^Ht#H5lT, ? DD^f^ h vtv-fl/i/^y 1 0 0 g i:7y^^>fA2 0 g 
i:t;x^;i/3i-^;b5 0 0 m 1 fr&^U — -v-^ttMtSIKSriUSUfe. fSiR#BB 

^;i/i/^7 n^>^;b) 8 0 g §yifM-f^3 6 0 m 1 ic?§fr Lfc?#?&&c, 

-4o°c-e, vp-d<>) nmristco z\o)umv2mmmwvt=.^ m.mz±\f* 



5 1 
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U;i/- 2 - h u ^f;bi/'j;Mf;i/^nw>IJi -x-^;b£/# n^>^;i/ 1 

0 2 g (fflJR*5 7 9%) . 

GC-MS (EI) (m/z) + : 7 3, 97, 1 4 7, 203, 329 0 
[0 10 6] 

[4-2] 2- (h'J^f;i/i/'j;i/^f;i/) T^'JASi-xf^i/^n^ 

(foi) [4-1] T?#e>*ifc2 - 1 Fn^i/- 3 - h V **J\,i/VJl- 2 - 
h V V 7 A/7u \±*yWi i -x^S/* n^>^;i/9 2g^fh7 

U-7A10. 2g&fh7tFn75>4 0 0mllCiiUfeMlCMt o £ 
!Sai^«»S:iDl»3SSKL*;^e)4^rra^Lfc. *tc&tt, n -/\ 3f L 

r^UMi-xf;p>>i?n^>f^5 3. 0g (jk^78% 

) 

81 j& : 100°C/330Pa 

^H-NMR (300MHz, CDClg) 8 : - 0. 01 ( s, 9H), 0. 
86 (3H, t, J = 7. 4 Hz), 1. 50-1. 78 (6 H, m), 1. 7 
9 (2H, d, J = l. 0Hz) , 1. 99 ( 2 H, q, J = 7. 4Hz), 2 
. 0 6 - 2. 2 0 (2 H, m) , 5. 24 ( 1 H, d t , J=l. 8, 1. 1H 
z) , 5. 89 (1H, d, J = l. 9Hz) p p m 0 

13 C-NMR (7 5MHz, CDC 1 3) S : - 1. 76, 8. 74, 21. 
8 7, 2 4. 0 8, 2 9. 8 3, 3 7. 0 8, 9 3. 4 1, 1 2 0. 4 0, 1 3 
9. 79, 166. 9 1 p p m. 

IR (NaCl) vmax: 1 7 1 0, 1618, 1330, 1247, 11 
68, 1101, 852c m -1 0 
[0 10 7] 
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(-e©2) [4-1] "C*#e>tlfe2-t KndpS/-3- h'J^f ;b^'J;i/-2- 

h u ^^;i/i/'J;b^^;i/^nn°^->^i -x^;i/£/? o/<>^;i/3. 4 5 gtf 

*^;i^>y y ? y i -x^;w>? o^>^;i/ i . 0 5g (flx^4 

i%) &#feo z&lbOXDX^ir bJV - m&Mlt±m (-€-©1) <z>%©i:^±jc 

[0 10 8] 



(-£tf)3) [4-1] T^#£*l7c2-t: Kn^r2/-3- h'J^f ^S/'J;i/-2- 

h V *^J]si/V Jit^Jizfu^ytyWti -xf ;i/i/^n^>f ;i/3. 4 5 g £B£ 
i40mit»ith'j>7Ai. o g ©i^i i: 6 o -e 2 8 ^ril# I Et. 

n-7S^7 7^t*iiibt, s»i©2- (h'j^f;vi/'j;wf;i/) y^y;u 

Bfc 1 -X^;i/i/^ n^>^;i/0. 9 8g (JR^3 8%) ^(^^(DCO^^ 
[0109] 

[|^i6M5] 2- (h'J^f;i/i/'J;^f;i/) T9 V jvmi -^Jbis? u 



Ut 3 5 ] 





5 3 
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[0 1 10] 

[5-i] &it2- (h'J^f;i/i/'j;i/^f;i/) y * y ujjWD&m 
intern 2] <D^mrm^nr=.2- (hu^f;i/i"j;Mf;i/) y*y;i/$6 

9. 8gth;i/X>3 0 0ml©i^C 5 0tT*I#U!i;A^, &ifc;f*-9- 
VJl 60. 0 g £*£o < »J tlTUc ^©^TM^^tttfX©!^^ 

[0111] 

[5-2] 1 -X^;i/^^ 7 -/1/6 0 g £ £U *;> 1 50g^4-i? 

^f;i/7^;n a 'ji?>ig©^tc 4 o°c-e8t?#u&#e>> [5-i] -ea 



raTlfe. 4 0TCt2 9HrilffLfef, 5%&^lC&tt, n-/\*-*>T* 

I^tt, gfi^%©2- ( h u *^;i/£/>j;i/*^;b) y * u 1 -zl^jissZ 

[0 112] 

[HIM6] 2- ( h U ^^;i/i/U;i/^^;i/) U;i/g?2 -^-^y^-^y 
7>-3 --f;i/ 



[HIM2] oumvmbnfc 2 - (h u *^;w>y jv^^jd tzvjimi 

5. 8 g t^my^M^- h V -7 A 1 3. 4gt*30gtN, N - A 



Ut 3 6 ] 
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yt^V7>-3-^;H8. 4g (JR$5 6 5 %) 
: 9 6 °C / 1 lPa 

! H-NMR (300MHz, CDC 1 g) 8 : - 0. 01 (s, 9H), 1. 
83 (2H, d, J = l. 1Hz), 2. 30 (1H, ddt« J = 8. 9, 1 
2. 9, 9. 5Hz) , 2. 72 (1H, dddd, J = 2. 6, 6. 5, 8. 
7, 12. 9Hz), 4. 30 ( 1 H, dt, J = 6. 5, 9. 4Hz), 4. 
47 (1H, dt, J = 2. 6, 9. 1Hz), 5. 41 ( 1 H, dd, J = 8 
. 7, 9. 4Hz), 5. 42 ( 1 H, dt, J=l. 2, 1. 1Hz), 6. 
0 8 5 ( 1 H, d, J = l. 4Hz) p p m„ 

13 C-NMR (75MHz, CDC 1 g) 5 : - 1. 88, 22. 03, 28 
. 8 8, 6 4. 9 8, 6 7. 9 4, 1 2 3. 6 4, 1 3 7. 1 5, 1 6 6. 3 2 
, 172. 53ppm 0 

IR (NaCl) vmax: 1 7 9 3, 1725, 1618, 1317, 12 
99, 1249, 1168, 1106, 1018, 8 5 4 cm" 1 . 
[0 1 13] 

IMMffl 7 ] 2- ( h U *?-fl/*/VJV*m) T9VJlWt4, 
bVi/9U [4. 2. 1. 0 3 ' 7 ] J ±y- 5 -7t>- 2 -JJV<D&I& 



5. 8gt2-KKD^i/-4, [4. 2. 1. 0 3 ' 7 

] ;t>-5-t>l 6. o g £ p - h;i/x>^;i/7t>i- tKMi l . 0 g £ 



[ft 3 7 ] 




o 



5 5 
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[4. 2. l. o 3 ' 7 ] y-t->-5-^>-2->f;i/i 1. 8 g ( 
JR*S4 0%) £#fc 0 

GC-MS (EI) (m/z) + : 7 3, 95, 113, 139, 158, 2 
9 6 (M + ) „ 

GC-MS (CI, *$y) (m/z) + :73, 139, 281, 297 [ 
(M+H) + ] . 

[0 1 14] 

[£%#!8] 2- (bu^f;i/>>'j;i/^f;i/) r*v;i/^2- [>y* (h 



CHWJi] ©#&T?#e>ft£ 2 - r*y/i/fl*x 
15. 8gi:2 - [hux (hu^ u ;u) s/ u i^;-;i/30. 
0gi:hM>3 0 0mii:f f>fh7^h*i/FO. 8gtf)M-£«> £C 

^;i/) «J ;i/Bt 2 - [ h u x (bv t+fri/v ;i/) y 39. 9 g 
QR^9 2%) *ntz.o 

: 1 2 4 °C/9 P a 

1 H-NMR(300MHz, CDC 1 3) 8 : -0. 00 (s, 9H), 0. 
19 (2 7 H, s), 1. 20-1. 29 (2 H, m), 1. 84 (2H, d, 
J = 1 . 1 H z ) , 4. 14-4. 23 (2H, m), 5. 2 9 (1H, dt, 
J = l. 1, 1. 6Hz), 5. 97 (1H, d, J = l. 6Hz) ppm 0 

13 C-NMR (75MHz, CDC 1 3) 8 : - 1. 78, 1. 04, 8. 8 



[ffc3 8] 




i(CH 3 ) 3 



»C 2 H 5 




5 6 
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0, 2 2. 1 8, 6 5. 0 5, 1 2 1. 2 4, 1 3 8. 8 8, 1 6 7. 5 3 pp 
m 0 

IR(NaCl)vmax:1714, 1619, 1417, 1396, 13 
15, 1297, 1245, 1172, 1095, 1037, 8 3 5 cm" 1 . 
[0 115] 

LMMM 9] Polymerl (D&m 

7>3 0 0mllC^fi?U 2, 2' -7V^>f V7"f O-hUM. 6g« 
6 01Ct'15^1#bfet, SMS:n-/\^>2 0 0 0mltCiT 
bfeo £C£07£«?itiibTIfcU, n-A^>5 0 0mlt«U 4 0 °C 
T? 1 2MMbt« SWCPolymerl 2 7. 2g (JK^6 0%) 

GPCM^ici:*;, ^°>;^f L/>tiitw-^* (mw) i±io, 

0 0 0, (Mw/Mn) ttl. 6 5*C&ofe„ 

[fb3 9] 



Polymerl 
a=0.50, b=0.50 
Mw=10,000 
Mw/Mn=1.65 




[0 116] 

mM&J]&~Z. Polymer2~4^lfe. 
[£J6ft 1 0 ] 



m$E4t 2 003-3009610 
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[ft 4 0] 



Polymer2 
a=0.50, b=0.50 
Mw=10,500 
Mw/Mn=1.67 



Si(CH 3 )3 




.Si(CH 3 ) 3 




[0 1 17] 

immm 1 1 ] 

Mb 4 i] 



Polymer3 "H^S^a 
a=0.40,b=0.50,c=0.10 \ 
Mw= 11,000 JT 
Mw/Mn=1.66 



[0 118] 
[HdfcM 1 2 ] 
[ft 4 2] 



Si(CH 3 ) 3 



^Si(CH 3 )3 ^ 
H 2 f H 2 f 



.Si(CH 3 )3 




Si(CH 3 )3 



(H 3 c) 3 sr \ 



Si(CH 3 )3 



Polymer4 

a=0.30, b=0.12, c=0.58 

Mw=6,000 

Mw/Mn=1.40 



^Si(CH 3 >3 




H 2 Hv 



,0-SiMe 



, HH^ 



v Me 2 S^ <j> 

X a /SiMe 2 

Me 2 Si— O 



[0 1 19] 
[0 12 0] 

±faSti$ti5jK'Jv- (Po 1 yme r 1-4) £ /<- XjBfll H U TIB 



5 8 



ffil£#2 003-3009610 



#2002-285171 

-xa m) SO #o. o is*%-^*ns^'ntfi/>yj *^;i/x 

--r^y-fe^"- h (PGMEA) &^nc^tffi^T'jl^Lfc„ #C tC -t *l & % -r" 

7n>S7^^- (?l«o. 10 /am) -eatiau u^h^&iiibfe. 

[0121] 

i/ij3><7XA-t:Tl;^7'^^U^^h^i:lTOFPR- 8 0 0 ( 

*©±Kl^ya-r7-^>fx>^tt»iRWI»ihlH (DUV-3 0) 5r^tl°>=r 
-hi, 1 0 0TCt3 0#\ 2 0 Ort* 6 0#^-f IT 5 5 nm©f »ICUfe 

o 

[0122] 

>3-^>f h7°b-hl:ffl^tl 0 0°CT9 0#^-^lt0. 

NAO. 6 0) £JgV*Tff3fcU 1 0 OTJTf 9 0^|8|K-^ (PEB) 
2. 3 8li%fh7^f;i/r> : E-9^fcFD^i/F (TMAH) 

[0123] 

0. 2 0 fim?4 yyy FX^-XA°# ->©^>f > h^^-XCDittf 1 : 1 
[0124] 

hI©X>yf>^W 1 5 0 n m/m i n "e & £ <£> (C *f U *U^^. hjg 
l± 1 5 nm/m i ngK^ofc. 2^^x>yf->^fSIi:tCj:ot^l/^X 
hlgCmfcnTVN&V^IS^TJi US?* MKtt^JCm^b, 0. 5»m(DmZ 

®ESt#:*.SfS* : 5 0 s c c m 
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#*JEh : 1 . 3 P a 

T5MW*y- : 5 0 W 
DCA-rrx :4 5 0 V 



[0 12 5] 







(US) 




mm 


(mj/cm 2 ) 


( ju m) 


13 


Polymer 1 
(80) 


3 


0. 1 


1000 


26 


0. 18 


14 


Polymer2 
(80) 


3 


0. 1 


1000 


20 


0. 16 


15 


Polymer3 
(80) 


3 


0. 1 


1000 


28 


0. 17 


16 


Polymer4 
(80) 


3 


0. 1 


1000 


20 


0. 17 



[0 12 6] 
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mm] 




i(CH 3 ) 3 
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ffi m a m & m m 



»J## [000002060] 
1. WEM*ZHB 1 9 9 0^ 8^220 

ft m isn^fflg^ir-TBesi^ 



« 
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